Red wine polyphenols inhibit vascular smooth muscle cell migration through two distinct signaling pathways.
Red wine polyphenols (RWPs) have been shown to have an antiatherogenic activity mainly through antioxidative effects on LDL oxidation. Although vascular smooth muscle cell (SMC) migration is critical to atherosclerosis formation, the effect of RWPs on SMC migration has not been elucidated. In this study, we investigated whether RWPs could affect the migration of cultured SMCs stimulated by growth factors. RWP concentration dependently inhibited platelet-derived growth factor (PDGF)-BB-induced and serum-induced SMC migration in wounding assay and Boyden chamber assay. However, these inhibitory effects of RWPs were not seen in serum-stimulated vascular endothelial cell migration in either assay. Moreover, specific inhibitors of phosphatidylinositol-3' kinase (PI3K) and p38 mitogen-activated protein kinase (p38(MAPK)), but not of extracellular signal-regulated protein kinases 1 and 2 (ERK1/2), reduced PDGF-BB-induced SMC migration. To elucidate the signaling mechanism underlying the RWP effects, we investigated the effects of RWPs on the activity of PI3K and the phosphorylation of MAPK pathways in PDGF-BB-stimulated SMCs. RWPs inhibited the PI3K activity and p38(MAPK) phosphorylation, but not ERK1/2 phosphorylation, in a concentration-dependent manner. Moreover, the phosphorylation of MKK3/6, an upstream kinase of p38(MAPK), was also inhibited by RWP treatment in a concentration-dependent manner, suggesting that the inhibitory effect of RWPs on the p38(MAPK) pathway works upstream of MKK3/6. The concentration-effect relationship of RWPs necessary for the inhibition of PI3K and p38(MAPK) pathways was similar to that of cell migration assays. RWPs inhibit the SMC migration through the inhibition of 2 distinct signaling pathways and thus exert antiatherogenic actions.